CLAIMS : 



A light-emitting device, comprising: 

semiconductor structure having a plurality of 
semiconductor l^ers and including an active region within said 
layers ; 

first and secor5*sL conductive metal electrodes contacting 
respectively different semiconductor layers of said structure; 
and 

a migration barrier for prevehl^ing migration of metal 
from at least one of said electrodes onto tn^surface of the 
semiconductor layer with which said at least one i^.ectrode is in 
contact. 



The device as defUned by claim 1, wherein said at least 



one electrode comprises a silver-containing electrode. 



The device as defined by claim 1, wherein said device 



Alyi 



further includes means for applying electrical signals across 
said first and second electrodes, and wherein said migration 
barrier is operative to prevent electrochemical migration of 
metal from said at least one electrode on said surface of the 
semiconductor layer with which said electrode is in contact- 




4. The device as defined by claim 2, wherein said device 
further incTua^s^oaeans for applying electrical signals across 
said first and second electr&deg, and wherein said migration 
barrier is operative to prevent electrochemical migration of 
metal from said at least one electrode on said surTa-G^of the 
semiconductor layer with which said electrode is in contact. 




5. The device as defined by claim 1, wherein said 
lurality of semiconductor layers includes an n-type layer of a 
II-V nitride semiconductor anld a p-type layer of a III-V nitride 
semiconductor, and wherein said at least one electrode is 
deposited on said p-type layer! 



P 



6. The device as defined! by claim 4, wherein said 
plurality of semiconductor layers includes an n-type layer of a 
III-V nitride semiconductor and la p-type layer of a III-V nitride 
semiconductor, and wherein said £t least one electrode is 
deposited on said p-type layer. 



7. The device as defined by\ claim 5, wherein said device 
includes an active light-emitting vregion at the pn junction 
between said p-type layer and said\n-type layer. 
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8. The device as defined byjclaim 6, wherein said device 
includes an active light-emitting Region at the pn junction 
between said p-type layer and said In- type layer. 



9. The device as defined by 
migration barrier comprises a guard 
said at least one electrode. 



slaim 1, wherein said 
ring around the periphery of 



10, 



The device as defined by c*laim 4, wherein said 



migration barrier comprises a guard 
said at least one electrode. 



ring around the periphery of 

i 




ll^_JIlhe_device as defined by claim 1, wherein said guard 
ring contacts said at least one electrode. 



d by claim 4, wherein said guard 




□ ring contacts said at least 



r — — 

The devi ce as defined by claim 1, wherein said guard 
ring is spaced from said at leasF^STre— eiectrode , 




-14- 



Th o dev d^ea^deffiried by claim 4, wherein said guard 



ring is spaced from said at l^ast one electrode": 
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The device as defined py claim 13, wherein said guard 



">ing is held at a positive potential with respect to the 



/ 



potential of said at least one electrode, 



16. The device as defined by claim 14, wherein said guard 
ring is neid. air^a-positive potential with respect to the 
potential of said at least 





17. The device as defined by plaim 11, wherein said guard 
ng covers a portion of said surfafce of the semiconductor layer 
th which said at least one electrode is in contact. 



18. The device as defined by claim 13, wherein said guard 
ring covers a portion of said surfaqe of the semiconductor layer 
with which said at least one electrcoe is in contact. 



19. The device as defined by clLaim 11, wherein said guard 
ring has a substantially step-shapecj|cross-section, and also 
covers the edge of said at least ona lelectrode . 



JThe device as defined by claim 12, wherein said guard 
ring has a subs tantiaTly^&te^ shaped cross-section, and also 
covers the edge of said at 1< 
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21. The device as defined ^by claim 1, wherein said 

\ 

migration barrier comprises a guard sheet that covers the surface 
of said at least one electrode. \ 



-^^22. The device as defined by claim 4, wherein said 
migration barrier comprised a/ gxiaiifdr-^hjeLg^that covers the surface 
of said at least one electrode. „ 



23S-^The device as defined by claim 10, wherein said guard 

tive material . 




S^S^ring comprises a 

w7 



f|j 24. The device as defined by claim 22*7^wlierein said guard 

[q sheet comprises a conductive material. 



25. The device as defined by claim 23, wherein said 
conductive material is a conductive metal. 

by claim 24, wherein said 
conductive material is kl cottductlVe-«metal . 




^N* conduct i 



The device as defined by claim 25, wherein said 
tive metal comprises a memal containing at least one of Ni, 
i, W, Al, Cr, Cu, Au, Sn, Rh, R&, Ru. 
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. 28. The device as defined by claim 26, wherein said 

^^p^^conductive metal comprises a ~metaT""rre*it at least one of Ni, 

( Ti, W, Al, Cr, Cu, Au, Sn, Rh, Re, Ru. 




29. The device as defined by claim 1, wherein said 
migration barr*irerLj_ncludes an edge protector portion which covers 




Pi / an edge of said at least ^?re--eiectrode / and a conductive guard 
sheet that covers said edge protector porTion— and at least a 
portion of said at least one electrode. 



iU-w The device as defined by claim 2, wherein said 
5j migration baxri>e^includes an edge protector portion which covers 
f~ an edge of said at lea^yQtae electrode, and a conductive guard 
a * a sheet that covers said e^$j4 protetrfco^^portion and at least a 
portion of said at least one electrode. ^"^^^^ 

31. The device as defined by claim 30, wherein said edge 
protector portion compr r 1^3*fesT , a--dielectric material. 




32. Alight emitting device, comprising: 

a semicbiacluctor structure that includes a light- 

Tt^e^n an n-type layer of III-V nitride 
semiconductor and a p-type layer of^SI^-V nitride semiconductor; 
a p-electrode comprising silver-cor51^ajjij- n cj metal 



Y / emitting active region 
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deposited on said p-type layer; 

arwi-electrode coupled with said n-type layer; 

means by whiqh electrical signals can be applied across 

said electrodes to cause liglrE^eijiission from the active region; 
and 

a migration barrier for preventing ele&fe^chemical 

migration of silver ions from said p-electrode toward the active 
region . 




CI 



33. The device as defined b]J claim 32, wherein said 
migration barrier comprises a guar|d ring around the periphery of 
aid p-electrode. 



34. The device as defined bylclaim 33, wherein said guard 
ring covers a portion of the p-typel layer. 

35. The device as defined by qlaim 33, wherein said guard 
ring contacts said p-electrode. 




36. The device as defined by c^aim 33, wherein said guard 
ring is spaced from said p-electrode, 

37. The device as defined by clkim 36, wherein said guard 
ring is held at a positive potential with respect to the 
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potential of said p-electrod 



38. The device as defi 
ring has a substantially step 
covers the edge of said p-el 



r ed 



by claim 35, wherein said guard 
-shaped cross-section, and also 
trode . 



ec 



39. The device as defined by claim 32, wherein said 
migration barrier comprises a guard sheet that covers the surface 
of said p-electrode. 

40. The device as defined by claim 33, wherein said guard 
ring comprises a conductive material. 

41. The device as defined by claim 39, wherein said guard 
sheet comprises a conductive material. 

42. The device as defined |by claim 40, wherein said 
conductive material is a conducts. ve metal. 



43. The device as defined oy claim 41, wherein said 
conductive material is a conductive metal. 



44"! TEe^^ievi^e^as def ir^^ by claim 42, wherein said 
conductive metal comprises^a-iQetal containing at least one of Ni, 



t * 




Ti^W, Al, Cr, Cu, Au, Sn, Rh, Re, Ru. 

45. The d^v^ce as defined by claim 43, wherein said 
conductive metal compraTsp^a metal containing at least one of Ni, 
Ti, W, Al, Cr, Cu, Au, Sn; Rh, ReT^Rtu^ 

46. A method for making a\light emitting device, comprising 
steps of: 

forming a semiconductor structure that includes a 
light-emitting active region between an n-type layer of III-V 
nitride semiconductor and a p-tyge layer of III-V nitride 
semiconductor ; 

depositing a p-electrocfe comprising silver-containing 
metal on said p-type layer, and a|i n-electrode on said n-type 
layer; and 

providing a conductive rfligration barrier around said p- 
electrode for preventing migrationl of silver ions from said p- 
electrode toward the active region! 



47. The method as defined by Iplaim 46, wherein said step of 
providing a conductive migration barrier comprises providing a 
guard ring around the periphery of said p-electrode. 



48. The method as defined by claim 46, wherein said step of 
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providing a conductive migr^ 
guard sheet that covers the 



49. The method as defd 
providing a guard ring compi 
contacts said p-electrode, 



ion barrier comprises providing a 
surface of said p-electrode. 

ned by claim 47 , wherein said step of 
ises providing a guard ring that 



50 



The method as defi 



Lied by claim 47, wherein said step of 
providing a guard ring comprises providing a guard ring that is 
spaced from saic 



4Z 
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